ABSTRACT
INTRODUCTION
Approximately 25% of children diagnosed with cancer die from the disease 1 . Compared to children with non-malignant diseases, children with cancer are more likely to die at home [2] [3] [4] .
Several organizations developed guidelines to support children at the end of life, for instance the American Academy of Pediatrics and the European Association of Palliative Care 5 6 . According to the European guideline, two healthcare models are possible in case children die at home, i.e.
hospital-based care or community-based care 6 . The Dutch primary health care system is similar to several other countries in Europe, i.e. the GP functions as a primary health care professional 7 8 . Palliative care in the Netherlands is generally embedded in general practice 9 . Home death in the Netherlands therefore implies that care is delegated to general practitioners (GPs) and community nurses, preferably supported by an experienced multidisciplinary paediatric oncology team, supporting the GP whenever necessary.
Because death of a child at home due to cancer is relatively rare, managing home-based palliative care for children with incurable cancer can be a challenge, given that children with cancer face multiple symptoms near the end of life 10 11 . In addition, managing symptoms in children in the palliative phase is not always successful 10 11 , and the child's suffering at the end of life is a major concern reported by parents 12 . Moreover, poorly managed pain is associated with increased parental grief 13 . In addition to adequately managing the patient's symptoms, achieving effective communication, collaboration, and continuity of care among health care M A N U S C R I P T
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5 professionals are recognized as determinants of providing high-quality paediatric palliative care [14] [15] [16] .
Many studies have described the key features associated with providing home-based palliative care to children with cancer from the parent's perspective, health care professionals' perspective, and/or by reviewing the child's medical information [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] . On the other hand, the experiences of GPs with respect to home-based palliative care in children have received relatively little attention 27 30 31 . These few studies were small in scale (including only seven 31 and ten GPs 30 ) or included randomly selected GPs 27 , and emphasized the need for GPs to gain additional knowledge regarding pediatric palliative care 27 .
Several studies reported how providing pediatric palliative care affects health care professionals [33] [34] [35] [36] [37] [38] [39] [40] [41] . Thus, we hypothesized that providing home-based palliative care to a child with incurable cancer is likely a challenging task for many GPs. To test this hypothesis, we obtained the perspectives of GPs regarding their experiences associated with providing home-based palliative care to children with incurable cancer.
METHODS

Study design and participants
From 2001 through 2010, a total of 264 pediatric patients at the Erasmus MC -Sophia children's Hospital (Rotterdam, The Netherlands) died due to cancer; 150 of these patients (57%) died at home. In 2013, the 144 GPs of these 150 children were invited to complete a questionnaire asking about their experience regarding pediatric palliative care. For this study, we defined the start of the pediatric palliative care as the time at which the child and/or parents received the news that the child's disease was no longer considered curable. The GPs were sent at least one M A N U S C R I P T A C C E P T E D 
Questionnaire
Because no validated questionnaire was available at the time of the study, we developed a questionnaire based on clinical experience, an extensive literature search, and discussion with professionals from the General Practice and Public Health departments. The questionnaire, which is available upon request, was reviewed by an independent GP. The questionnaire included topics such as the GP's demographic characteristics, as well as specific details regarding the child and care provided during the palliative phase, including both open-ended and closed questions regarding the following four relevant domains of pediatric palliative care: 1) symptom management; 2) collaboration with other healthcare professionals; 3) the child's death and care after death and 4) the impact of having provided palliative care. To quantify impact, a distress thermometer was used, with a score ranging from 0 (no distress) to 10 (extreme distress) 42 . GPs were instructed to reflect upon three specific time points: the pre-terminal phase, the terminal phase, and the time at which the questionnaire was completed.
Data analysis
Analyses were performed using SPSS version 21.0 (IBM Corp., Armonk, NY). Descriptive analyses were generated for all variables. Percentages were calculated based on the number of GPs who completed the specific question, including the GPs answering the question with unknown or not further specified. For the analysis of Likert scales, categories 1 and 2 were M A N U S C R I P T A C C E P T E D 
RESULTS
Response rate
A total of 144 GPs who provided home-based palliative care to 150 children with cancer were invited to participate, and 112 GPs (of 116 deceased children) responded (a response rate of 78%). Of the 112 GPs who responded, 91 (81%) returned a partially or fully completed questionnaire; the remaining 21 GPs of 23 deceased children declined to participate. An overview of the study is provided in Figure 1 . The median interval between the child's death and completion of the questionnaire was 7 years (range 3-12 years).
Characteristics of the participating GPs
The demographic characteristics of the participating GPs are summarized in Table 1 . The majority of GPs stated that they remembered the child (n=85, 92%), and/or the palliative phase very well (n=72, 80%). Two-thirds of the GPs (67%) stated that this was the first time in their career that they cared for a child during the palliative phase. Collaboration with other health care professionals was in the majority of cases remembered (n=51, 56%) or vaguely remembered (n=30, 33%). Approximately one-third of the GPs (n=29, 31%) were present at the time of the M A N U S C R I P T A C C E P T E D lasted 5-10 weeks, and 28% of cases (n=26) lasted longer than 10 weeks.
Symptom management
The symptoms and how well the GPs managed those symptoms are summarized in Figure 2 . The
GPs assessed the severity of the child's symptoms using a variety of approaches, including discussion with the child's parent(s) (n=81, 91%), communicating directly with the child (n=49, 55%), performing a medical examination of the child (n=49, 55%), and/or reviewing the nurses' notes (n=21, 24%). A total of 29 GPs (33%) reported that they did not receive sufficient information from the hospital regarding possible symptoms and potential difficulties during the palliative phase, and the majority of these GPs stated that they would have appreciated receiving such information. Figure 3 summarizes the palliative treatments administered at home. In two cases, the GPs reported that they could not provide the necessary treatment in time; these treatments included placement of a urinary bladder catheter and midazolam suppositories. Lastly, the GPs reported that practical problems associated with administering pain medication in the patient's home were rare ( Figure 4 ).
Collaboration between the GP and other health-care professionals
The perspectives of the GPs with respect to communicating with, coordinating with, collaborating with, and the accessibility of other healthcare professionals are summarized in Table 2 . The GP was first contacted by the hospital's pediatric oncology department either
shortly after the child was first diagnosed (n=24, 26%), during the child's treatment (n=22, 24%), or when it became clear that the disease had progressed to the terminal (incurable) stage (n=31, 34%). Shortly after the family was informed that curative treatment was no longer possible, 43 GPs (47%) considered only themselves in charge of the day-to-day palliative care, and this number increased to 72 GPs (78%) just prior to the child's death.
With respect to collaborating with other healthcare providers, 52 GPs collaborated with pediatric oncologists (57%), 42 with community nurses (46%), 34 with colleagues (i.e., fellow GPs; 37%), 25 with secondary care pediatricians (27%), 13 with members of a pain-management team (14%), 11 with secondary care nurses (12%), 9 with tertiary care nurses (10%), 5 with social workers (5%), 2 with pediatric psychologists (2%), 1 with a child life specialist (1%), and 1 with a chaplain (1%). Note that some GPs collaborated with more than one additional healthcare provider. Interestingly, 25 GPs (27%) reported that involving a pediatric psychosocial expert would have been a positive addition to the multidisciplinary care team.
Seventeen GPs (19%) had the direct mobile phone number for a pediatric oncologist. Nearly all of these GPs (n=15, 94%) indicated that they appreciated having this number, and 69% actually used it. Among the 52 GPs who did not have direct telephone access to a pediatric oncologist, the majority (n=28, 74%) indicated that they would have appreciated it. Nearly 70% of the GPs provided the parents with their direct mobile phone number, and 51 of these parents (80%) used it.
Experiences of the GPs around the time of the child's death, and thereafter
The time at which the child died was best described by 77 GPs (90%) as 'expected' and/or by 75
GPs (96%) as 'well-prepared'. The atmosphere surrounding the child´s death was often
described as a rather positive experience by the GPs, who used the terms 'calm' (n=54, 62%), 'intimate' (n=34, 39%) and/or 'appropriate' (n=24, 28%). Terms that were used less frequently by the GPs included 'beautiful' (n=10, 12%), 'restless' (n=10, 12%), 'hectic' (n=6, 7%), 'shocking' (n=4, 5%) and 'panic' (n=2, 2%).
After the child died, 12 (14%) and 68 (78%) GPs had one or more discussions, respectively, with the child's parents to reflect upon the palliative phase. Thirty-five parents (40%) and 21 siblings (24%) were referred by the GP for further care, which was often psychological in nature. In 28% of cases (n=25), the GP evaluated the palliative care with the collaborating health-care professionals. Among the 63 GPs (72%) who did not have such an evaluation, 18 GPs indicated that they would have appreciated such an opportunity.
Impact of providing paediatric palliative care on the GPs
The impact of providing palliative care on the GPs is summarized in Table 3 . The median score for the distress thermometer during the pre-terminal phase, during the terminal phase, and at the time the questionnaire was completed was 4 (range: 0-8), 6 (range: 0-9.5), and 0 (range: 0-8),
respectively. The GPs reported that, among others, they received support for coming to terms with the patient's death from his/her own family members (n=61, 70%), fellow GPs (n=40, 46%), and/or friends (n=15, 17%). A few factors were associated with increased levels of distress in the GPs during the terminal phase (Table 4) . After Bonferroni correction, none of these associations were statistically significantly.
In general, the GPs who participated in our study reported being satisfied with the quality of palliative care provided to their pediatric cancer patients. Communication between the GP and other healthcare professionals was experienced as positive and was considered important by the GPs. Although the death of the child generally had a strong impact on the GP, the majority of GPs eventually came to terms with the child's death. Obtaining the perspective of GPs with respect to providing home-based palliative care to children with incurable cancer is highly relevant, as the majority of children with incurable cancer die at home [2] [3] [4] . Because the role of the GP in providing home-based care differs among countries, translating our findings into clinical practice will depend on the country of interest.
Our results show that from the GP's perspective, children who receive home-based palliative care frequently experience pain and/or fatigue, while relatively less often, the GPs remembered psychological symptoms in the child, including feelings of fear and/or anger. This finding is consistent with a previous study reporting that from the parents' perspective, most healthcare professionals tend to notice physical symptoms more often than they notice psychological symptoms 43 . The majority of GPs in our study reported that their assessment of the child's symptoms was based primarily on information obtained from the parents. GPs tend to rely more upon their clinical experience and/or communication with family members than on validated instruments when assessing the child's symptoms in a home-based setting. Practical problems with respect to prescribing pain medications occurred occasionally, and situations in which treatment was not available in a timely manner were rare. Nevertheless, a large subset of GPs expressed their desire to receive more structured information from the pediatric oncology department regarding the management of their patients' pain and other symptoms.
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It is interesting to note that the participating GPs were highly satisfied with their own performance, which may indicate that not all physicians are able to critically reflect on their own performance, especially in a sensitive area such as end-of-life care. A systematic review of the accuracy of physicians' self-assessment indeed demonstrated their limited ability to self-assess 44 , which should be taken into consideration when interpreting our findings as this may result in underestimation of the child's level of suffering. Moreover, it is interesting that GPs reported that they were highly satisfied with symptom management, while they also preferred to have more information on how to manage the child's symptoms. This may reflect the need of GPs for education or expert advice, which is in line with existing literature 27 39 41 .
Our study provides evidence that GPs report experiencing physical and/or psychological symptoms surrounding the death of a pediatric patient with incurable cancer. This finding is consistent with previous studies in health care professionals [33] [34] [35] [36] [37] [38] [39] [40] [41] . Liben and colleagues previously reported that healthcare professionals often rely upon colleagues for support more than their family and friends 45 , whereas we found that GPs generally receive support from own family members and-to a lesser extent-their colleagues. One possible explanation for this difference is that the GPs might have less frequent daily contact with their colleagues. The majority of participating GPs did not indicate that they would have preferred to receive professional help with respect to coming to terms with the child's death, nor did they prefer the opportunity to speak further with their colleagues regarding the patient's death. These findings seem to be in contrast with the relatively high burden that was reported among GPs. However, the majority of GPs had come to terms with the child's death by the time they completed the questionnaire.
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This study has several possible limitations that warrant discussion. First, when completing the questionnaire, the GPs had to rely on their memory of specific details regarding the palliative care provided and their own emotional feelings at the time of the child's death; in some cases, several years had passed between the child's death and completion of the questionnaire. Despite this seemingly long interval, however, impactful events such as the death of a pediatric patient with a prolonged illness are often remembered well by general practitioners; therefore, recall bias may not have been a strong confounding factor. In addition, no information was obtained from the other healthcare professionals who were involved in the child's palliative care.
Based on our findings, we recommend that evidence-based guidelines be developed in order to -The child's death was too long ago and/or the GP could not remember specific details (n=11); -The GP was not involved in the patient's care (n=3); -The GP could not access his/her personal notes (n=2); -The GP was retired (n=2); -The GP had health issues and did not wish to participate (n=2); -The GP received too many requests to participate in studies (n=2); -The GP was on vacation during the patient's palliative phase (n=1); -The GP felt that completing the questionnaire was too timeconsuming (n=1); -Other (n=1). 
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